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PRELIMINARY RESULTS FROM CYCLE V OF THE CATTLE
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M. Koohmaraie,H.C. Freetly,andD.D.Lunstra
AgriculturalResearchService
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INTRODUCTION
Breed differences in performance
characteristicsareanimportantgeneticresource
for improvingefficiencyof beefproduction.
Diversebreedsarerequiredtoexploitheterosisand
complementarityhrough crossbreedingand
compositepopulationstomatchgeneticpotential
withdiversemarkets,feedresourcesandclimates.
Beefproducersareunderincreasingpressureto
reducefat while maintainingor improving
tendernessandpalatabilityofproducts.Nosingle
breedexcelsin all traitsof importancetobeef
production.PreviousresultshaveshownthatBos
indicusX Bostaurus(e.g.,Brahman,Sahiwaland
Nel10resiredF1cowsoutofHerefordandAngus
dams)crosseswereexceptionallyproductiveand
efficientcows, especiallyin a subtropical
environment(e.g., Florida versusNebraska).
However,astheproportionQosindicusincreased,
the advantagesof Bos indicuscrosseswere
temperedbyolderageatpubertyandreducedmeat
tenderness.This reportpresentspreliminary
resultsfromCycleV of GermplasmEvaluation
Programat theRomanL. HruskaU.S. Meat
Animal ResearchCenter (MARC) focusing
primarilyon characterizationof someheavy'
muscledcontinentalEuropeanbreedsandsome
tropicallyadaptedbreedscomparedto Hereford
and Angus siredcrossesfor characteristicsof
importanceinbeefproduction.
PROCEDURES
The GermplasmEvaluation(GPE) Program
hasbeenconductedin fivecycles.Table1shows
thematingplanfor eachcycle. In CycleV, asin
previouscyclesof theprogram,thebasecows
includedAngus(about500)andHereford(about
350)cowscalvingat4 yearsof ageor older. In
addition,about550compositeMARC ill (1/4
Angus,1/4Hereford,1/4Pinzgauerand114Red
Poll) cowscalvingat4 yearsof ageor olderwere
includedin CycleV. The cowswerematedto
producetopcrossesbythefollowingsirebreeds.
HerefordandAngus. Semenfrom20polled
and11homedHerefordbullsandfrom43 Angus
bullswasusedto produceFI crossprogeny.
Hereford-Angusreciprocalcrosseshavebeenused
as a referencethroughoutheGPE Programto
facilitatepoolingofdataandcomparisonof breeds
in differentcycles.Twentyof theHerefordbulls
(bornfrom1982-1984)wereusedinCycle-IVand
theremaining11bulls(bornsince1988)wereused
forthe-firsttimeinCycleV. Twentysevenof the
Angusbulls(born1982-1984)wereusedin
lAppreciationis expressedto GordonHays,WadeSmith,DavePowell,PatriciaBeska,Dave
Kohmetscher,KayTheer,KathyMihm,JeffWaechter,PatTammen,andAIKrugerforoperationssupport
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CycleIV andtheremaining16bulls(bornsince
1988)wereusedforthefirsttimeinCycleV.
Tull. TheTuli, a Sangatypeof cattle(non-
hump.ed),wasdevelopedrelativelyrecentlyin a
researchprograminitiatedin the 1940'susing
foundationcattleconsfderedto be the most
productivetypeselectedfromindigenousT wana
cattlein Zimbabwe.Australianscientistsat
CSIRO,TropicalAgriculturalResearchStation,
Rockhampton,Queensland,anda consortiumof
privatebreedersinAustraliaimportedfrozenTuli
embryosfromZimbabweintoAustraliain 1990.
SemenfromnineTuli bullswasimportedfrom
Australiaforuseintheexperiment.
Boran. BoransareapureZebubreed(Bas
indicus,humped)thatevolvedinsouthernEthiopia
andarebelievedtohavebeendevelopedformilk
and meatproductionunderstressfultropical
conditions.TheywereimportedintoAustralia
fromEastAfrica(Zambia).Semenfromeight
BoranbullswasimportedfromAustraliaforusein
theexperiment.
Brahman_ Semenfroma currentbroad
sampleof21Brahman(GreyandRed)bulls(born
from1984-1989,meanbirthyear1987)wasused
toproduceF I progeny.Semenwasusedfrom26
bulls (bornfrom 1964to 1975,meanbirthyear
1969)sampledearlierin theprogramto facilitate
poolingof dataovercyclesandestimategenetic
trends.
Belgian Blue. Muscle hyperplasia(double
nmscling)hasbeenfavoredforatleast40yearsby
BelgianBluebreedersinBelgium.Semenfrom25
bullswasusedintheexperiffient. ' '
Piedmontese.Piedmonteseoriginatein the
Piedmontregionof northernItaly. Muscle
hyperplasiah salsobeenemphasizedasacriterian
ofselectioni thisbreed.SeventeenPiedmontese
siresincludedin CycleIV of theprogramwere
repeatedtoproduceonecalfcrop(1992)-inCycle'
V.
Management.Calveswereproducedinmid-
Marchthroughmid-Mayof 1992-1994.Eachyear
asampleofabout80malecalveswereleftintacto
evaluategroWthandpubertaldevelopmentofbulls.
The remainingmalecalveswerecastratedwithin
24 hoursof birth. Calveswerecreepfedwhole
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oatsfrommid-JulyuntilweaninginearlyOctober.
Followingapostweaningadjustmentperiodof
about30days,steerswereassignedto replicated
penswithinsirebreed(HerefordandAngussired
steersweretreatedasa singlesirebreed)andfed
separatelyby sirebreedfor an averageof 233
days.Thegrowingdietcontainedabout2.7Mcal
MFJkg drymatterand12.9%crudeproteinandthe
finishingdietfedfromabout700lb to slaughter
containedabout3.04McalMFJkg drymatterand
10.9%crudeprotein.Representativesamplesof
steerswereslaughteredseriallyin 3 slaughter
groupsspaced28 daysapart in 1993,and 4
slaughtergroupsspacedabout21 daysapartin
1994and1995.Thesteerswereslaughteredina
commercialfacilityandhotcarcassweightswere
obtainedandusedtoestimatedressingpercent(100
X carcassweightlfmalive weight). After a
24-hourchill, USDA yieldgrade(fat thickness,
longissimusarea,estimated% kidneypelvicand
heart fat, carcassweight)and quality grade
(marbling,maturity)datawereobtained.Theright
sideof thecarcasswastransferredto themeat
laboratoryat MARC andprocessedintoclosely
trimmed(8rnmfatthickness)andtotallytrimmed
(0 mmfatthickness)andboneless,retailproduct
(steaks,roastsandleantrimwith20%chemicalfat
contentintheleantrim),fattrimandbone. Retail
product,fattrim.andbonefromtherightsidewas
doubledtoestimateretailproductyieldfromthe
carcass.Wamer-Bratzlershearforce(after7 and
14 dayspostmortemaging)andtrainedsensory
panelratingsof tenderness,juiciness,and beef
flavorintensity(after7 dayspostmortemaging)
weredeterminedoncookedrib steaks.
Afterweaninganda42dayadjustmentperiod,
heiferswereassignedto twopenspersirebreed
(HerefordandAngussiredfemalesweretreatedas
asinglesirebreed).In eachsirebreed,onepenof
about30heiferswasfeda"moderate"nergylevel
andthesecondpenof about30 heifersreceived
80%(as fed)of thefeedgivento themoderate
group.Theextraheifers(excessover60headper
sirebreed)weremixedtogetherintwopensandfed
themoderateenergyleveLHeiferswerefeda75%
cornsilage,23%alfalfahaylage,and2% protein
mix (as fed) dietcontainingabout2.34 Mcal
MElkgdrymatterand11.6%crudeproteinuntil
mid-Marchandthenwerefeda 59%comsilage,
39%alfalfahaylage,and2%proteinmix(asfed)
dietcontainingabout2.24MealMElkgdrymatter
and12.3%crudeprotein.untilheyweremovedto
grassinearlyMay.Femaleswerecheckedvisually
twicedailyfor estrusbeginningonFebruary1.
Surgicallyalteredteaserbulls, rotatedweekly,
wereusedtofacilitatestrusobservation.Weights
weretakenat28dayintervalsfromweaningtothe
beginningof thebreedingperiod.Heiferswere
movedtograsspastureinearlyMay,atwhichtime
bothtreatmentswerecombinedandruntogether.
HeiferswereexposedtoRedPoll bullsfora 63
daybreedingseasonbeginninginmid-May.Body
weightsweretakenatthebegimringaqdendofthe
breedingseason. Heiferswereweighedand
pregnancytestedabout65daysafterbullswere
removed.TheFJ femalesarematedtoCharolais
andBelgianBlueFI (BelgianBlueX Angusor
BelgianBlue X MARC ll) bulls to produce
progenyat3yearsofagethroughmatureages.
BuDs.Followingweaning,eachyearabout80
bullcalveswereplacedintwopensinadrylot,and
fed a diet of corn silage,rolled com and
protein-mineral-vitaminsupplement(2.69Meal
ME/kgdrymatter,12.88%crudeprotein)for9
months.At 28dayintervals,bodyweight,hip
height,andscrotalcircumferenceweremeasured.
Electroejaculatedsemencollectionswerebegun
whenbullsreacheda scrotalcircumferenceof26
emandcontinuedat28dayintervalsuntilbulls
reachedpuberty(first producedan ejaculate
containingat least500x 106spermwith~50%
progressivemotility).
Data Analyses. Preweaningdatawere
analyzedbymixedmodelproceduresu ingamodel
thatincludedfixedeffectsfor sirebreed,dam
breed,ageof dam(4-5,6-7,8-10,~11),yearof .
birth, and sex of calf; interactionsof sire
breed-dambreed,sirebreed-sex,andsirebreed-
birthyear;andrandomeffectsofsirewithinbreed
of sire.Postweaninggrowthandcarcassdataon
steerswereanalyzedbyleastsquaresprocedures
usinga modelthatincludedfIxedeffectsforsire
breed,dambreed,ageof dam(4-5,6-7,8-10,
~11),yearofbirth,interactionsof irebreed-dam
- -- --
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breed,sirebreed-yearof birth.andrandomeffects
of sirewithinbreedof sire,andcovariatesfor age
at weaning(mean =184 d) and days fed
postweaning(mean=263d).
Dataongrowthandpubertytraitsof heifers
wereanalyzedbyleastsquaresproceduresusinga
modelthatincludedfixedeffectsfor sirebreed,
dambreed,feedinglevel.yearof birth,andtwo
factorinteractionsfor sirebreed-feedinglevel.sire
breed-dambreed,sirebreed-yearof birthfeeding
level-dambreed,feedlevel-year,anddambreed-
year. The averageleastsignificantdifference
(LSD .05)amongsirebreedcontrastsispresented
for eachtrait.Differencesas largeor largerthan
LSD .05areexpectedtoresultfromchanceonly5
timesout of 100 in experimentsof the same
magnitude..
PRELIl\HNARY RESULTS
Breedgroupmeansaveragedover Angus,
Hereford,andMARC ill damsareshowninTable
2 for preweaningtraits. Breedgroupmeansfor
finalweightof steersandsomecarcassandmeat
characteristics,adjustedto 447daysof age,are
showninTables3,4, and5. Breedgroupmeans
for growthandpubertytraitsof heifersareshown
in Table 6. Breed grQuPmeansfor puberal
developmenttraitsofF J malesareshowninTable
7. Breedgroupmeansfor reproductionand
maternaltraitsofFJ femalesbornin 1992-1994
matedto producetheir first calvesby Red Poll
sires in 1994-1996are shown in Table 8.
Preliminarydataon reproductionand maternal
traitsofFJ femalesbornin 1992-1994producing
progenyat3 yearsof agethroughmatureagesby
purebredCharolaisversusBelgianBlueFJ sires
areshowninTable9. DatacomparingFJ Belgian
BlueandCharolaisasterminalsiresareshownin
Table10forpreweaningtraitsandinTable11for
postweaninggrowthandcarcasstraitsofsteersand
heifers.
PreweaningTraits. Progeny of Boran,
Brahman,and Tuli sires had longergestation
lengththanthoseofHereford,Angus,andBelgian
Bluesires.Gestationlengthwasintermediatefor
progenyof Piedmontesesirescomparedto other
breeds.Birthweightsweresignificantlyheavier
forprogenyofcurrentBrahmansires(meanbirth
year,1987)thanfor progenyof Brahmansires
origin~llysampledandusedin Cycleill of the
GPEProgram(meanbirthyear,1969).Progenyof
Boransireswerelighterin birthweightthan
progenyofBrahmansiresbutheavierthanprogeny
ofAngusandTuli sires.ProgenyofPiedrnontese
andBelgianBluesiresweresimilarinbirthweight.
Progenyof Herefordsireswereheavieratbirth
thanprogenyof Angussires,butneitherbreed
differedsignificantlyfromprogenyofPiedrnontese
orBelgianBluesires.Progenyof Tuli sireshad
lighterbirthweighthanprogenybyanyothersire
breed. In general,calvingease(unassisted
calvings,%)wasassociatedwithbirthweightof
theprogeny,exceptthatprogenyofaelgianBlue
siresrequiredrelativelymoreassistanceatcalving
thancalveswithcomparablebirthweightsbyother
sirebreeds.Progenyof currentBrahmansires
requiredsignificantlymoreassistanceatcalving
thanthoseoforiginalBrahmansiresandprogeny
of othersirebreeds.Consideringtherelatively
heavybirth weightsof theirprogeny,it is
somewhatsurprisingthatevenhighercalving
assistancerateswerenotrequiredforprogenyof
originalandcurrentBrahmansires.Perhapstheir
shapeorconformationffsetsomeof theeffects
ofexcessivebirthweight.However,alldamswere
~4-yr-old,thereforelittlecalvingassistanceis
expected.
Survivalofcalvesfrombirthtoweaningwas
significantlylowerin progenyof Brahmansires
thaninprogenyof anyother'sirebreed.Mostof
themortalityin Brahmansiredcalvesoccurred
within72hrafterbirth.Survivalofcalvesdidnot
differsignificantlyamongtheothersirebreeds.
Sirebreedgroupsdifferedsignificantlyin200
dayweaningweight.Weaningweighttendedtobe
greaterinprogenyofcurrentBrahmansiresborn
from1984-1989thaninprogenyoforiginalsires
bornfrom1964-1975,butthedifferencewasnot
significant.ProgenyofbothBrahmansiregroups
rankedhigherin weaningweighthanothersire
breedsandweresignificantlyheavierthanprogeny
byPiedmontese,Boran,andTuli sires.Belgian
Blue,Angus,andHerefordsiredprogenyhad
- - ---
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similarweaningweights,andweresignificantly
heavierthanPiedmontese,Boran,andTuli sired
progenyatweaning.
PostweaningGrowthandCarcassTraits of
Steers. Steerprogenyof Hereford,Angus,and
BelgianBluesireswereheavieratslaughter(447
daysofage)thanthoseof Brahman,Piedmontese,
Boran,orTuli sires(P<.05).Meanmarblingscore
was greaterin progenyof Angus, Tuli and
Herefordsires than in progenyof, Brahman,
Piedrnontese,and BelgianBlue sires (P<.05).
MarblingscoreforBorancrosseswasintermediate
tothatofBrahman(P<.05)andHereford.Progeny
of Angus,Tuli, andHerefordsiresgradedUSDA
Choicewith a higherfrequencythanthoseof
Piedrnontese,Brahmanor Belgian Blue sires
(P<.05).Shearforceandsensorypanelestimates
of tendernessof longissimus(ribeye)steakswere
significantlymorefavorableforprogenyofBelgian
Blue,Piedmontese,Angus,Hereford,andTuli sires
thanforprogenyofBoranorBrahmansires(Table
5). Sensorypanelestimatesfor juicinesswere
lower for progenyof Brahmansires than for
progenyofothersirebreeds.
Meanweightofretailproductwasgreaterfor
: progenyof BelgianBlue siresthanPiedrnontese
sires (P<.05)whichwas greaterthan that of
HerefordandAngussires.Weightofretailproduct
wasgreaterfor progenyof Brahmansires,than
thatofTuli andBoransires(P<.05).Althoughlive
weightsof Piedmonteseweresignificantlylighter
thanthoseof Angusor Herefordsires,weightof
retailproductwasgreaterbecauseof theirhigher
dressingpercentageandgreaterpercentageofretail
product.Meanpercentagefat trimwas less in
progenyof BelgianBlue andPiedmontesesires
thaninprogenyof Brahmansireswhichwasless
thanthatinprogenyofAngus,Hereford,Boran,or
Tuli sires (p<.05). Breedgroup meansfor
percentager tailproductwereinverselyrelatedto
thoseforpercentagefattrim.Percentagebonefor
Tuli andBoranprogenywaslessthanthatAngus,
Hereford,andBrahmanprogeny,whichwasinturn
significantlylessthanthatinBelgianBlueprogeny.
Heifers. Mean365dayweightsof heifers
wereheavierforprogenyof HerefordandAngus
siresthanprogenyofallothersirebreeds(P<.05).
At 365d, heiferprogenyof BelgianBlue and
Brahmansires were heavierthan thoseof
PiedmonteseiresorprogenyofBrahman,Boran
orTuIi sires(P<.05).Weightandheightat 18
monthsand pregnancy,rate of heiferswere
significantlygreaterinfemalesbycurrentBrahman
siresthanfemalesby originalBrahmansires.
ProgenyoforiginalandcurrentBrahmansiresdid
not differ significantlyin 365 day weight.
BrahmanF I crossesweresignificantlyheavierand
tallerthanBoranandTuliF. crosses.Inallbreed
groupsexceptBrahman,a highpercentageof the
femalesexpressedstrus,priortomid-Junewhen
estrusobservationswerediscontinued.Meanage
atpubertywasrelativelyyoungforheiferprogeny
of Piedmontese,BelgianBlue, J\ngus, and
Herefordsires,rankingsweresignificantlyolder
forprogenyofBrahmansiresthananyotherbreed,
andintermediateforprogenyof BoranandTuli
sires.Breedgroupmeansforpregnancyrateof
heiferstendedtocorrespondtorankingsforageat
pubertyexceptforBorancrosseswhichhadthe
highestpregnancyrateofallcrosses.
BuDs.Resultsforscrotalcircumferenceand
ageatpuberty(i.e.,agewhenbullsproduced500
millionspermperejaculatewith~50progressive
motility)aresummarizedin Table7. Scrotal
circumferenceat8monthsofagewassmallestin
Brahman and Boran and largest in
Hereford-Angus,Tuli, andBelgianBlue sired
cross~.Hereford-AngusandBelgianBluebulls
reachedpubertyearliest.Tuli tendedto be
intermediate.andBoranandBrahmansir~'bulls
weretheoldestat puberty.All bullsreached
pubertyat30to32.5cmscrotalcircumference.
BrahmanandBoransiredbullswereheavierat
pubertythanBoran,Hereford-Angus,TuIi, or
BelgianBluesiredbulls.
MaternalTraits. Breedgroupmeansfor
reproductionandmaternalperformanceof FI
femalesareshowninTable8 for two-year-olds.
Reproductionratesof Boran,Tuli, Hereford,
Angus,PiedmonteseandBelgianBlueweresimilar
andgreaterthanthatofBrahmansiredFI females.
BrahmanFt femalesexcelledincalvingeaseand
weaningweightpercalf.Weaningweightpercow
exposedwasgreaterforBoranFI femalesthanfor
- - ---- -- --- - --
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Tuli orBrahmansiredFt femalesandintermediate
for Piedmontese,Hereford,Angus,andBelgian
Blue females.
Data for reproductionand maternal
performanceof femalesthreeyearsof ageand
olderarepreliminary,involvingtheproductionof
femalesbornin1992calvingat3,4,5 and6years
of age,theproductionof femalesbornin 1993
calvingat 3, 4 and5 yearsof age,andthe
productionof femalesbornin 1994calvingat3
and4 yearsof ageraisingprogenysiredby
CharolaisandBelgianBlueFtsires.Birthweights
weresignificantlylighterforprogenyofBrahman,
BoranandTuli Ft femalesthanfor Hereford,
Angus,Piedmontese,andBelgianBlueFt females.
BrahmanandBoranfemalesr~ired significantly
less assistanceat calvingthanPiedmonteseor
BelgianBlueFI females.Survivalofprogenywas
significantlylowerfor femalessiredby Belgian
Bluethanfor thosesiredby Herefordsires. At
thesemorematureages(3-6 years),production
expressedintermsof200-dayweaningweightper
calf wassignificantlygreaterfor Ft femalesby
Brahmansiresthanfor F t femalesby anyothersire
breeds. BrahmansiredFt femalesproduced
-. significantlymoreweaningweightpercowexposed
thanTuliorBelgianBlueFtfemales.Differences
amongHereford,Angus,Boran,Tuli,Piedmontese
andBelgianBluesiredFt femaleswerenot
significantlydifferentfor200-dayweaningweight
percowexposedtobreeding.
CharolaisVersusFt BelgianBlueSires.
Preweaningtraitsarepresentedin Table10for
progenyofCharolaisversusF. BelgianBluesires
matedtotheF.femalescalvingat3-6yearsofage.
Percentageunassistedcalvesdid not differ
significantlyforCharolaisandFt BelgianBlue
siredprogeny,eventhoughbirthweightswere
significantlyheavierforCharolaisthanBelgian
Bluesiredprogeny.Calf survivaland200day
weaningweightsweresignificantlygreaterfor
progenyof Charolaisthanfor progenyof FI
BelgianBluesires.
Data on postWeaningrowth and carcass
characteristicsof heifersbornin 1997andsteers
bornin 1996by CharolaisandFt BelgianBlue
siresaresummarizedinTable11. Heiferprogeny
- --
by Charolais sires had significantly faster
postweaningainsandheavierfinalweightsthan
heiferprogenybyFI BelgianBluesires.However,
steerprogenyby CharolaisandFI BelgianBlue
sires'didnot differ significantlyin postweaning
growthrate.Progenyof'CharolaisandFI Belgian
Blue siresdid not differ significantlyfor most
carcasstraits.Thedataforcarcassandmeatraits
arepreliminary.Additionalcarcassdataarebeing
obtainedonsteerandheiferprogenybyCharolais
andFI BelgianBluesires.
DISCUSSION
PreliminaryresultsindicatethatBelgianBlue
and Piedmonteseare excellentcandidatesas
terminalsire breedsprovidedproducersare,
compensatedforcarcassandmeatvalue.They
produced5to9%higherpercentageretailproduct
thanothersirebreedswithmeatpalatabilitysimilar
toAngusandHerefordsirebreeds.However,less
than33%gradedUSDA Choice.Thus,special
marketingprogramsforlean-tenderbeefareneeded
to realizetheirpotential.Additionaldataare
neededtocharacterizer productiona dcalving
traits of backcross and F2 (e.g.,
Piedmontese-AngusX Piedmontese-Angus)
progenyto assesstheirpotentialfor use in
rotationalcrossingsystemsorcomposite
---- --
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populations.
PreliminaryresultsindicatethatTuli cattle,
whichhaveevolvedin the tropics,produce
crossbredprogenywith carcassand meat
characteristicsmoresimilartoprogenysiredby
BritishBos taurusbreeds(i.e.,Herefordand
Angus)thanto progenysiredby Bos indicus
breeds(i.e.,BrahmanorBoran).Tulicrosseshad
relativelyowaveragedailygains.TuliandBoran
crossesweresignificantlyyoungeratpubertyand
hadhighereproductionratesas2-year-oldsthan
Brahmancrosses.However,at3yearsofageor
older,reproductionratedid notdifferamong
Brahman,BoranandTuli siredfemales.At all
ages,maternalweaningweightwasgreaterfor
BrahmanthanBoransiredFIcrossfemaleswhich
werein turngreaterthanToo siredFI cross
females.Toocattlemaybeusefultoreplacea
portionof Bos indicusbreedingandmaintain
tropicaladaptationtraitswithoutthedetrimental
effecton meattenderness,providedtheyare
crossedwithotherbreedsthatoptimizesizeand
growthrate.Cooperativer searcheffortsarein
progresstoevaluatereproductiona dmaternal
performanceof FI cowsby Too, Boranand
_- Brahmansiresat researchstationslocatedin
subtropicalregionsof theU.S. (i.e.,Florida,
Georgia,Texas,LouisianandOklahoma).
7TABLE I. SIREBREEDSUSEDIN GERMPLASMEVALUATIONPROGRAMAT MARC
F. crossesfromHerefordor AIl2USdams(Phase2)8
Hereford
Angus
Jersey
S.Devon
Limousin
Sirnmental
Charolais
Hereford
AngUs
RedPoll
Braunvieh
Gelbvieh
MaineAnjou
Chianina
Hereford
Angus
Brahman
Sahiwal
Pinzgauer
Tarentaise
3-wavcrossesoutofFI dams(phase3)
Hereford Hereford ,,~
Angus Angus
Brahman Brangus
Devon SantaGertrudis
Holstein
Hereford
Angus
Longhorn
Salers
Galloway
Nellore
Shorthorn
Piedmontese
Charolais
Gelbvieh
Pinzgauer
Hereford
Angus
Tuli
Boran
BelgianBlue
Brahman
Piedmontese
amCycleV, compositeMARC ill (1/4Angus,1/4Hereford,1/4Pinzgauerand1/4RedPoll) cows
arealsoincluded.
TABLE 2. BREED GROUP MEANS FOR PREWEANING TRAITS OF CALVES
PRODUCEDIN CYCLE V OF THE GPE PROGRAM
(ThreeCalfCrops,1992-1994)
Gestation Calvings Birth Calf 200-d
Sirebreed No.calves length unassis weight surv. weight
ofcaIf Born Weaned dayS % lb % 1b
Hereford 334- 322 285.7 96.7 94.3 94.7 532
Angus 313 305 283.7 98.0 90.3 99.0 528
Average 647 627 284.7 97.3 92.3 96.9 530
Brahman
(Original)a 155 145 292.0 93.0 99.5 91.2 537
(Current)b 281 260 . 293.1 88.4 104.6 88.6 545
Average 436 405 292.6 90.7 102.1 89.9 541
Boran 456 439 292.4 95.5 95.6 96.3 508
Tuli 491 472 291.0 97.1 85.8 96.3 496
Piedmontese 144 143 289.6 94.7 92.5 98.7 509
BelgianBlue 469 450 284.7 92.8 92.6 95.8 526
LSD .05 1.8 4.2 3.4 3.7 15
aprogenyofsiresborn1964-1975.
bprogenyofsiresborn1984-1989.
-- - - ----- --- - - - - - ---
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TABLE 3. BREED GROUP AVERAGES IN FINAL WEIGHT AND
CARCASS TRAITS OF STEERS(ADJUSTEDTO AVERAGE
AGE AT SLAUGHTER OF 447DAYS)
Marb- Fat Rib
Final Care. Dress. ling U.S.D.A thick- eye
Sirebreed wt. wt. pet. score Choice ness area
ofsteer No. ADG lb lb % sc % in in
Hereford 115 2.96 1270 767 60.4 520 70.3 .46 11.47
Angus 126 2.99 1278 774 60.5 556 84.6 .49 11.76
Average 241 2.98 1274 771 60.4 538 77.4 .47 11.62
Brahman
(Original) 43 2.47 1174 718 61.2 485 29.4 .38 11.31
(Current) 76 2.60 1199 742 61.9 466 30.4 .41 11.31
Average 119 2.54 1186 730 61.6 476 29.9 .40 11.31
Boran 151 2.39 1116 684 61.3 504 47.2 .44 11.50
Tuli 162 2.44 111O 681 61.3 525 63.8 .40 11.44
Piedmontese 35 2.61 1178 733 62.3 472 31.8 .23 13.15
BelgianBlue 144 2.80 1248 779 62.2 464 23.8 .26 13.34
LSD .05 .14 48 31 .9 30 22.2 .09 .58
TABLE 4. BREED GROUP AVERAGES IN MEAT TENDERNESSAND
PALATABILITY CHARACTERISTICS OF RIB STEAKS FROM STEERS
(ADJUSTED TO AVERAGE AGE AT SLAUGHTER OF 447DAYS)
SemoDancl(7daacincl.
Sire WBShear,Ib Tender- luici-
breedof 7days 14days ness Flavor ness
steer No. acing acing sc sc sc
Hereford 106 12:6 10.6 5.13 4.94 5.19
Angus 101 11.3 8.9 5.38 4.89 5.36
Average 207 11.9 9.7 5.25 4.92 5.28
Brahman
(Original) 43 17.1 13.4 3.77 4.85 4.77
(Current) 76 15.0 12.9 4.22 4.81 4.79
Average 119 "i6.1 . 13.2 4.00 4.83 4.78
Boran 138 14.5 11.3 4.48 4.77 5.04
Tuli 158 12.6 10.1 5.00 4.86 5.17
Piedmontese 35 11.9 10.1 5.04 4.84 5.02
BelgianBlue 143 13.0 10.7 4.93 4.85 5.02
LSD.05 1.7 1.3 .47 .15 .20
.ScoredI =extremelytough,bland,ordrythrough8=extremelytender,intense
orjuicy.
--- -
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TABLE S. BREED GROUP AVERAGES IN RETAIL PRODUCTYIELDS OF STEERS (447
DAYS)
.3intrim .0inchtrim
Sirebreed Retailorad. Retailorad. Fattrim Bone
of steer No. % lb % lb % lb % lb
Hereford 1()6 67.6 491 61.9 449 23.6 174 14.5 105
Angus 101 67.9 495 62.2 454 23.5 173 14.3 104
Average 207 67.7 493 62.0 451 23.6 173 14.4 105
Brahman
(Original) 43 69.7 476 64.1 438 21.7 148 14.3 97
(Current) 76 69.5 489 63.8 449 21.7 155 14.5 102
Average 119 69.6 482 63.9 444 21.7 152 14.4 100
Boran 138 68.4 438 62.6 400 23.9 156 13.5 86
Tuli 158 69.0 440 63.4 405 22.7 146 13.8 88
Piedmontese 35 75.3 514 71.0 484 14.8 105 14.2 97
BelgianBlue 143 74.0 542 69.3 508 15.9 118 14.8 109
LSD .05 1.5 19 1.7 18 2.0 18 .5 5
TABLE 6. BREEDGROUPMEANSFORGROWTHANDPUBERTYTRAITSOFHEIFERS
Ageat
365-<1 18month Puberty Puberty oubertv Preg.
Sirebreed wt. wt. ht. expressedweight Act. Adj. rate
offemale No. lb. lb. cm % lb d d %
Hereford 152 779 909 128.3 98.0 768 353 355 92.7
Angus 130 765 891 127.3 97.5 753 349 351 91.6
Average 282 . 772 900 127.8 97.7 761 351 353 92.2
Brahman 212 724 877 132.0 79.1 754 411 426 84.2
Diff.(curr.- orig.t 7 22** 2.9** 6.0 -2 -6 -6 15.0*
Boran 206 667 797 125.8 93.2 683 389 396 96.8
Tuli 244 665 786 125.5 93.5 660 365 371 90.2
Piedmontese 75 670 788 125.5 . 96.0 654 344 348 90.2
BelgianBlue 237 737 855 126.6 98.5 721 346 348 85.0
LSD .05 12 12 1.6 7.4 12 13 13 11.0
8Differenceb tweenprogenyofcurrentandoriginalBrahmansiresestimatedinseparateanalysesofdata
forheifersonthemoderateandlowfeedinglevels.
*p<.05.
**p<.01.
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TABLE 7. BREED GROUP MEANS FOR GROWTH AND
PUBERTAL DEVELOPMENT OF F1MALES
Sire Scrotalcircumference Atpu
breedof . No. 8mo 12mo 16mo Age Weight Scrot.circ.
bull ofbulls em em em d kl! em
Herefordand
Angus
Average 58 27.7 34.0 36.7 319.5 414.9 31.8
Brahman 47 23.3 30.9 35.9 399.0 473.1 32.5
Boran 43 24.3 31.6 35.8 378.4 430.8 31.9
Tuli 44 26.5 30.7 34.2 360.9 395.6 30.5
BelgianBlue 44 26.2 32.7 36.3 325.2 408.1 31.0
..
LSD .05 1.1> 1.0 .9 19 24 .7
apirstejaculatecontaining500x 106spermwith 50%progressivemotility.
TABLE 8. BREED GROUP MEANS FOR REPRODUCTIONANDMATERNAL TRAITS
OF F1FEMALES MATED TO PRODUCETHEIR FIRST CALVES BY
RED POLL SIRES AT TWO YEARS OF AGE
(1994-1996CalfCrops)
Sire Number Calfcrop Unassisted Birth Survival 200-davwt
breedof cows calves born weaned ca1vings weight toweaning percalf per( :)w
female eXDosed born % % % Ib % Ib ex':;_
Hereford 146 127 86.4 73.8 74.1 79.1 86.3 419 30
Angus 132 114. 84.7 74.4 79.0 77.2 87.3 437 3J:i
Average 278 241 85.6 74.1 76.6 78.2 86.8 428 3("'
Brahman
(Original) 69 50 69.5 54.3 88.3 73.9 78.4 456 2:g
(Current) 135 113 83.6 69.6 87.4 76.4 84.0 476 3:9
Average 204 163 76.6- - 62.0 87.8 75.2 81.2 466 2'')
Boran 197 177 90.3 83.3 74.9 73.3 92.4 444 3: J
Tuli 235 205 86.1 74.6 76.2 74.7 87.0 413 21 ,-, :)
Piedmontese 74 65 89.4 75.3 58.9 79.8 85.3 441 3':1
BelgianBlue 230 190 82.2 71.0 73.4 79.9 86.4 436 310
LSD.05 12.7 13.9 12.9 3.4 10.1 18 t..-
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TABLE 10. BREED GROUP MEANS FOR PREWEANINGTRAITS OF
CALVES BY CHAROLAIS AND Fl BELGIAN BLUE SIRES
- - ---
TABLE 9. BREEDGROUPMEANSFORREPRODUCTIONANDMATERNALTRAITSOFF}
FEMALESMATED TO PUREBREDCHAROLAISANDFIBELGIANBLUESIRES
TO PRODUCETHEIR SECONDANDSUBSEQUENTCALVES
(PreliminaryData,1995.1998CalfCrop)
Calfcrop
..-
Sire Number UnassistedBirth Survival 200-davwt.lb ..-
breedof cows calves born weaned calvings weight toweaning per perc(w
female ex osed born % % % lb % calf ex
Hereford 356 327 92.6 89.3 97.2 92.4 95.6 472 4H
Angus 294 271 92.2 83.0 96.4 89.4 89.9 493 40t
Average 650 598 92.4 86.2 96.8 90.9 92.8 483 41
Bralunan
(Original) 147 140 95.1 86.0 99.7 80.3 90.2 511 43
(Current) 345 318 92.5 81.2 98.9 83.9 87.9 523 4E
Average 492 458 93.8 83.6 99.3 82.1 89.1 517 42f
Boran 518 480 93.6 84.8 97.5 81.3 91.0 488 4H
Tuli 570 512 90.4 83.0 96.3 84.1 92.3 470 38(
Piedmontese 103 94 91.3 86.5 95.1 90.1 91.7 473 40t
BelgianBlue 611 542 88.2 76.0 93.3 93.9 85.5 499 37(
LSD.05 5.4 7.8 3.9 3.3 5.8 14 4j..-
Sire Unassisted Birth Survival 200-day
of Calves calvings weight toweaning wt
calf born % lb % lb
Charolais 1479 97.5 88.2 92.3 499.9
BelgianBlueF1 1171 96.1. 85.7 88.7 482.6
Difference 1.4 2.5** 3.6* 17.3**
*p<.05.
**p<.01.
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TABLE 11.BREED GROUP AVERAGES IN POSTWEANINGGROWTH AND
CARCASS TRAITS FOR FEMALE ANDMALE PROGENY OF
CHAROLAIS VERSUSBELGIAN BLUE SIRES
----- --------
Heifers Steers
Sirebreed Sirebreed
Belgian Belgian
Trait Charolais BlueFI Charolais BlueFI
Number 218 240 100 88
Postwean.ADG, IbId 2.192 2.115* 2.653 2.612
Finalwt.,Ib 1082 1037* 1180 1151
Carcasswt,Ib 685 667* 747 736
Dressingpct.,% 63.3 64.3 63.3 63.9
Marbling 4.88 4.76 4.96 5.07
%USDAChoice 33.1 31.9 46.5 49.3
%Select /59.7 57.1 53.2 43.2
%Standard 7.2 10.9 0.3 7.5*
Fatthickness,in. .259 .257 .237 .288*
Ribeyearea,sq.in. 13.82 14.11 13.29 13.60
Kidneypelvic& heartfat 2.60 2.49 2.63 2.54
Yieldgrade 1.84 1.66* 2.21 2.17
Est.retailprod.,% 67.4 68.0 67.2 66.5
Est.fattrim,% 17.5 16.9 17.6 18.5
Est.bone,% 15.3 15.4 15.4 15.2
Est.ret.prod.,lb. 461.5 453.5 501.5 488.5:
Est.fattrim,Ib 120.8 113.2 132.0 137.7
Est.bone.Ib 104.9 102.5 115.1 111.8
*DifferencebetweenprogenyofCharolaisandBelgianBlueFJ siresissignificant(P<.05).
